Many cases of early-onset inherited Alzheimer's disease (AD) are caused by mutations in the presenilin-1 (PS1) gene. Expression of PS1 mutations in cell culture systems and in primary neurons from transgenic mice increases their vulnerability to cell death. Interestingly, enhanced vulnerability to cell death has also been demonstrated for peripheral lymphocytes from AD patients. We now report that lymphocytes from PS1 mutant transgenic mice show a similar hypersensitivity to cell death as do peripheral cells from AD patients and several cell culture systems expressing PS1 mutations. The cell death-enhancing action of mutant PS1 was associated with increased production of reactive oxygen species and altered calcium regulation, but not with changes of mitochondrial cytochrome c. Our study further emphasizes the pathogenic role of mutant PS1 and may provide the fundamental basis for new efforts to close the gap between studies using neuronal cell lines transfected with mutant PS1, neurons from transgenic animals, and peripheral cells from AD patients.
INTRODUCTION
Alzheimer's disease (AD) is the leading cause of age-related dementia. Certain familial forms of AD (FAD) are characterized by an autosomal-dominant inheritance pattern and an extremely early age of onset. The majority of them have been linked to missense mutations in the PS1 gene (Sherrington et al., 1995; Czech et al., 2000) . The precise mechanism by which PS1 mutations lead to neurodegeneration in AD remains still to be identified, but seem to be associated with altered proteolytic processing of amyloid precursor protein (APP) and enhanced production of the amyloidogenic form of ␤-amyloid (A␤ . In addition, cultures of primary hippocampal neurons from PS1 mutant knock-in mice (PS1 M146KI) show increased vulnerability to cell death, increased oxidative stress, and mitochondrial dysfunction (Guo et al., 1999b) . A recent study further reported that PS1 mutations increase calcium release in transfected cell lines or cortical neurons from PS1 M146KI mice (Chan et al., 2000) . In addition, lymphocyte cell lines, e.g., the human Jurkat T-cell line, transfected with mutant PS1 (Passer et al., 1999) and lymphocytes from FAD patients bearing PS1 mutations (Parshad et al., 1996) show similar results in regard to increased vulnerability to DNA damage finally leading to accelerated cell death. Moreover, enhanced vulnerability to cell death and perturbed calcium homeostasis have also been described
